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thmtrr aypsaro to be a conridsmble drpa of, Yet’* ray genun apecificltp, in the 
ishibltoqr actioa of therr mmporradr one Zmn the ether. troa thir point of risw 
sntibeatetinl wttirity talght eimply mom thskt the by-pmduut bsm*Q on mst~bolic 
riril?aritg of othrt ‘bacteria to the Actinoywt*r uhictt vetat the immedlat* trtg6tr 
with to,aect ta the adsytlv+ vaAuo QC eatibiotic fwtfoa. Xi thie in the met, then 
the mm fact tbnt a &tea Autinomyeots npseisr apqmiarr to IM dorainat in II givea 
h%bltftt my k nn fndrx that it h.%e 804#) kiti of wmpotitit6 ??m&mi6r and If vd we 
etut~to set out~~lt~~ cm R wund balm It ml&&t ba rotthwh1f.r doing uom mplontian 
oa thir golab. Xt st+ma to me that it aoufd be mast tscdity teetad by arfrin$ soil 
aetaplerl, uulturimg them togwtbet, t68ting that type which crlrntualIy doer ~rcsdsrinnmte 
from the ml%rd culture a&nrt the ottietar that bd been otigll~aally iaocml~i~~. Thrrs 
“n;lr be some rskll point in doing thir k&ad of oxpotlmnt sinuo it say oht~~ tkat way by 
IFWKHI of which the sout mtivr sntibietic-produoing ore;rsaieme am “or autcmattcnlly 
salaatrd for. !iow tbre nwity b6 nothing at all in thi% but if thart wer@ it ml&t InRd 
to protective wethods not only ila fteeh iaolntian of actlrrs r~~cies but s,lao of the 
~wkr Uf 66hCting for that in th6 mt&tloR 9xpWimMs. 

f wa.lEj alar0 be curiourr to lmrn if l ffotbarr, aver sedr to sxaain~ antibiotic wodrtctian 
swu& ftoa tbs Indlvid%ml pro eu3tu2-68 of kctinoAlpCat66 which at* iaslated frm aoil 
ampler but froa ctudo inocul~ of the satim wmpla without prrrlficatlon. RlI of thie 
coraeat will nmka ma811 at 8x1 only la the iwent th& nntibiotia rctltity 1s emninPrfu1 
in ths normel life hirtoty ef the k&immycet+. 

As R aubridinrg qumtion, have you ever GO~6~llb8 ymrr@~f with whet it is that 
detetroinsr tha natural biole~iual profils with r~rpott to the &!tiAO!S$WdaYI in my soil 
%?.,wgl6. t klRV6 tha ispr%raion that tha Actiwmyc+tcr on the om trend ate a tather 
broadly osnfidont group of otlg~oims but an t?w other that OLII) is Just rahont Ith the 
mxt 80 t&f thste would not bs rstgr much to choose frm mwmg the wu?m of then with 
rct(I~ut to smcifio *lsiologiarl charaetrr1,t¶or. I&m you any Impmeeione oa thirst 
The obrioucl fnratots thsat corate ta aind in cruggm~tiag the dstemimtion of the bfologicnl 
contporition of t) so13 raqQa would be the ehesliaal nutrition, the Ayaicsl rmlrumont, 
trm~mtuts (itr wwiabilitg and sdrtura In the snum)*but there Itwvim trrncrml chnrncs 
famtors adrift for the who16 qu6rtion of ~aEa&onism on the one bmd by othm Actinomycetss 
and on the othar by other mieroorgrmtwnr RI well. f'r wt ~rctposi~ that ra hnrt R 
compYtBtcr eolutioa to 811 th6 problems but 1 do sugmst tlwtt any propm %n *UGh at Jotat 

ova hinpvss on them in such a way tbet oaa should slifftga be tblaking shout t&es. ?hir 
kms particulntly to do with your gurrtion of the ieolortlon of new and hitherto perham 
UV@rl6OkQd form by the mthodr that you !~**‘a indicrttw?. RtgrsttRbly tns basic 
iafot!%%tinn th&?t O~Q uvuf@ like to hRr6 ie Qrstntially In&in& botmuse! of ths 
orientation slad ths tesestch on Actinomyerts& that has bssa effective ovar the met 
ar*retral yoatr, kt Rq TRtS? th6 OlN 6U&@l6thKl thSt GO66 WE?6 QUt Of this iB thrst if 
*ntibiotlor do Jpotrntlally function se such ia the soil, t&ken th6 likely tarptr for 
their action am perbnsr other kctinomycatcbr a&d that thIr might in 8omh w?y be urrd es 
the bsrir for srfaation mwcrdurw for the ialpremmaf of natibtotic fuuctioa. 
HOW the altarmmtire oropera t&wit aatibiotlcr me miseel%au#om m6trlbolitts la, of oowse, 
not really 8rc!artm of the first motion bernme in arq rtcent that’8 wheat they wt. 
Om wsulri holrrevet nr’bstltute mktaboliba vRi~?h function as rrntiblotlcm In thr rol’l for 
tire mtion thst therer am wtnbolikrm witboat nkay kaoxa function dwtakoavcr md whom 
satiblotic rotirity msdr thaar be prorunod to be more or lest by my of sm acclctont. 1 
find thia rathst difficult to believe, frmkly, but in the rbrance of anr jmrtieulnr 
rrfewc6 ow way or tba other it’s 188 ap~raaacb that should brdly be ns#‘lscted. A$ f-r B-8 







ssid before ami oso thtt 16, of ~ou~no, obrlaur that there 1~1 mat new f’aactlem, ia 
my 84nwe tkat ate )rIw Wou&&oat by mkstiaa but the rtsplr qaantitatlve 
in~m?eaent OR my Qraoecle of 1 fhnutiaa which ir alre~tdy pmaent. Thir smin wtmld 
be 8omtbiag that vspld ?w rat&w difficult to rsttla %efinitely withmt dc coneiderable 
nxftmat of smerimentsl work elth4u@ o&e 4an imkglae use of txeeat maovery 
ex~eti~atli~ 18otope dilution, end vbt &me y9ut in arttar to detect niaiml smrmtr 
of p8rious aynth68ir. 

Pinally, bile f vwld craartder it a rort ImpmWble eveat indee that L true 
ewlutivns?ry aorelty in ten8 of the devstoyrtoat of a new geithwey, xmuetli# Inroltiade;; 
a aamber of eaeyiarrtie stepa, euuld k srcatmlled in the lrbemtory, it ire of COUI~, 
coao%ivable that there will be mutations rhiuki will influeaco rather $11&t uhmgea 
in qmiflclty and aieht tkmrafore lead to der5Ved pmrtaetr which on 6~8 &mu&l ot 
mother al&tit bo ibore deeimble t&m the ori&&. X haw la minei hem, for exmplr, 
thQ diwrrity of related ~nicillins. ‘Nona the beleme botweer OIML Riztd of peaicillfa 
end mothfet ir crert%Inly Mer @AQtiC coatto snd It Irrrrrea cmmeivabfe that there 
ai@t be matratioiml ehtm&ee IO the 8pwSfialty ef a rir#e mmyme srhiah ruaXd rarrrlt 
la B qualitntiro 8enao in the ability to form roan sew rnd dirfiactiw mtibiotica. 
I mnst otate, 2%4wevw, that ali fmt ELI 1 kmu there a~ m $ood clear cmeee sf chsnjgvr 
in eatytwhltic mpeaif;teity ae the redt of a laberatory rnnrtaation fa my n?!BtcaFi%3.. ?%at 
gatrtions theist hme bera elarained hare cvaaer8wd the condition8 8f the extent vt the 
s(rt+ ability to whlteh the sr@aalaa am nrpand bp mkiw a tivan eaqm ar net snd 
cnrtarqas in 6>eaiZIeity of easysms &me beaa oxtnrse2y rare, if indeed them are any 
alear-aat Bbll88. “nbe brrt +x&qle ia gerbme Mars sad ikrvis oa the ~mtathraslt+ 
synthetaae ln EmherlchQ a w;bam te.mwrature-ukaritiw sIlaIo+ have &en ~tcked up 
arm hnvr been rhowa fn turn that temparattwe-reaaitive ecrxpmo ; i’t) IrrrrplW. rt would 
be a wry Blfflcult thlw tv deterrrrina whbthbr this ratsant that the @ne chmg~ had 
Qiratly resulted la the bhsqe la the kind of ensym prodmod or t&other the vtpa4ra 
lmd ori@mlly poraerted -pPtentiaility of #w&irra; both the aormml arm3 the temntur+ 
+ea$itlvr entymv where the teqwmture-soarittrrr arllels rtock hesd oaly the em. 

. 
WI r find WIRJ in which mutstion d&-it iafluenoe the abilit$r to fern R~L imtibiotla, it 
vimId WR to me thnt tat ami 11~v(41r the st likely ewnt ?#olxld bo thrt #rtitione coarld 
inteqxmr setarbvlic blocks whfah voalls cult in the waumlatiora of i~tamedistst in 
the synthsrir sf other cNwJpoo1bBl. there iat4mmdiatr8 sat ordfarttfly beim& deteete8, 
aand it ia of caumte quits cauaelmble tket sm6 of the+& intwmedircte~ vi11 hwe 
iaterertin~ antibiotia etti+ity. On then+ @wmUr, hvwotvr, vns roul~! be telapltvd ts 
emqhmize in one’8 eeareh &oaks vhfvh had alreedy prodmovd 6 twiety af eoqliaatad 
end pmductr in tha ~QP@ that tb+ns ~111 bo CI mnlfiaisnt wtiety sf we’ll-oeeb pthwayt 
thet blovhe at ra@y ono of a mbef of paiatr might lead to the romlrsttaa of e~n;l 
of n Bpsber of dittlaotlw8 co a* %a& nta we of the pei~te t&t I haQ in aimi 
vfierar r au@Yo3Jted UUlRg o?#?s%n:ras* fphicB Yet% already g?Fodu~i8g lsr#e a-tr of 8ome 
di~tinotire esd Jw7uuCt. IOU Rre, of oQ\uTe*, t&iEg tne oh&wee that l!Jhatowr that rnd 
prvduet psmy be that ~efie of the i~temed~nter Ierdingl; to its fwadiam riI1 be of my 
prrtiealar intmvmt. That w&l mother masal for vrstiag to bnve ather ?HwMs of 
drteoting thcne doeke wk.&l& are pradaal~ lrr#e emtt of laoar;Dlicat%d m~eeulec a%nse 
uhrthrr OF not the end Faodaatr awe anttbiotie intarmediatar in thefr fommtina a%&t 
or right not be. 

OR tbedkole, theem theorsti4d preacmeeqtiem g$+e me thn iapn,8&m at leert t&d the 
ant ire 9pa ration my b0 wry ahm34y. The lrrria reeevn uhy we mugeat m!ag OQ with it 
in the hc+s that 1~ the very prouarr of aontieui~ alow thin approrrQh that ather 
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This eeom8 A aeav%ai%Plt point at uhfch to saw* #halt f bar+%  tsr?,..il th8 th*oreticm l 
npy@‘owh a48 tab up vh& f ri&ht IMW cdl the afrrm tisanl n~~?osti which 18 be88d 
eteemtisl’ia on a punSy iapttieaf evneldar~tioa of the datailr of pmcedwwr vhich fa the 
art bvcr @en ureful m tibiotior a~ad v&t tmdifiaotiane 8igbt be eqoot*d to pi+* ema 
hvther dlverebtpr. s$v for #ia pmpon f will riaply take at itr fats p?w rtrt*rimut 
that hvtbar raadom  testfw is iwt the pmmdure that’pur caoa~+~uy want* ta go lab. f 
dim not vrll 6nomgh 8wpainted with the drtafle of the pro#gras to k lab18 to CovmMkBt sa 
yxmr l tatement tht this weld k M  uaecmontcrl prom&we. The gttaetit3a it tbea 
baelcnllgt hear to vary the adkaaduti ~PQW&UPS in much a VQJT 8s to have tba hlghset 
nabability af picklag tirg aav smteria1a, I vme psarticelartly happ~t to wta that ~rcrrr mada 
w mention of tkg srinitive arorc-8tmmkSag method ~8 the taitirdl step ia etatibiotic 

l tCP8*BiBg. 

JQW maat ef W V  fitrt nraigtmst ~ati diecueaioa t49 me wdae ~a a0ccmat af ywu intartat 
in tbr we of rpwtrrl nutritioarl aad rlnsilar erl+lrtionn a* A  muse of reetricting the 
ran&e of arga!aiwM tlm t pu WP6 cvBsi%*riB&g. X aa still, BS f % rhaFLpe sllraady 
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iablarted ctt muff icleat leq%h, emawkmt Pboertain of wxwtlp hov mwh work yuu have 
40 rlliiwk in oreier ta raaoapTi%sh emathia(l ueafttl by %hie agpxwmah, If tbsrrrs nro 
indeed II. relativrl~ emI1 awaber of verg prevalent types whsee ~tribforull khmio~” 
me well kaewrr sort whiah it wprlld be dasirabfe tu exalrtde eelectivetr la the first 
iaetusoe thea 1 weld my them votzld be 1~) qwmtioa wimtewr in the PM at thsw 
ry?esialimd pmeedPree. 

Xf ths previouefy Raowa aad unwanted tepee are howmer a ooneitar&~+ rcattrrin,i: of 
-~hyuiolo~cal farms of vhieh sow are likely te, be inclmdcd in this nwa r~l~etive 
proocrdur* nad mow In wt. %hon I u not eww thmt you would k a0QoapliahiBg WPy 
much la your e~uia~irrd enreple M corpemd to s rmdom ewq.Ae bf the entire hctiwapmte 
Dapul8ttioa. 

Xa salt f ehauld my that your notion of rp&kl eeleatioer ie extterrasl~ ~811 worthuhil* 
trying if only for the reams that it nprueeotr an npgFsacr;h that, te fru am 1 kaov, 
ha8 nut ken need brfrno. fibmver, I mmld be Irada(t to ewm effort ta vsltePbtfng ths 
nmcedure thldt la iri l eei~ what aritsrin cm be eat up to lmm if it lo varthrhile 
eontinuingg uit;h it or na% aed this mp i~dmd be ruthsr diffisalt. 

Qao of the thin~e t&et I aan a&aid of %?-a% pm rzuq rata into it %&et ,torr will k 
devalaping aeleativ4 i&la fcrr ieolstiag a very fev l peei~a aad pm will. very promptly 
ti manlog: through b&s thaacr of whrthm %hq are or am nst ~mdwzfive, sled ewe e wr7 
emlt mmbef sf iealartare ob%ained ir this vay bad been testad tirs very rpawiflcit~ af 
~QUP wlau%ion procredwe w exalude sot only the b\tlk of uawsntedr will-kbawn cultg2’ee 
but alss mw warrltiee which ml&t% othtrriea have basn of uosb inteteet ts yes. fU&Qrnd 
you voulr; be mlsolatisg eewatisllg &ha same fow organirlar again msd agtkin *Jb win. 
Gm!!%ly ~QW 9utt umld know ties ym h% mmchrb that rtqa at msy &voa point f do aat 
kWV. 

For tber mamom I think 1% vwrld be vrll worthvbilc, %a do e gmlinimr;lr vtdl&stios. 
of thmem rrlor%ivo grmwhrer by trsMag L fair3y mixed group af cultumn vhiah repressnt 
tho tbiqs that yeu don*% wnf to have and ~~~1~ tiwthay, in farat, wonld reepaad If 
they ate pwt thmagh the mill hhr ywar eelea%ive preoedme. % 1 !m d little 
surpi#i0llu my hapnrn ir. t&a% you Will be gickcinJ$ Vs$ wt emlr rpecsialioad fqcrr am% new, 
reverse mu%ationa,sn% what hmr pm, of the eriettng populstiwe. At m&y rata I weld 
be ~rticul~rly leery of smy u+lec%fve mm&mu which we %m rigmums ia ~raludinq toe 
ma%y aiff%F*.at typas. I don@% kmr wkt the cart rwaunti~ foretore 111~. *a X iipxertiamd 
&we, la ?cwlr eperatiom but X wmld ~N’BIXH)W thahb if you are limiting llsre thun 9W?4& 
of dietiaa?tiv~ 8~504Xea. ahnll I aall %hms, that pur eel~dtibh ?Ra;sr be too rfgem3ue. 

1 thiak it vvuld be mar* mnain#al tao if tke agents tkmf pa were o*inC; ftw yvnr 
sc~cre%iae wore &,yrlolo~imlly msni@W bemmerr X #if& %hie v~nld lute the lmgert 
ehmncs of picking up a ztav kind of +errlo&~a’ L v’dfiaty 61 ret of r~ri*%ior of pnr 
4kctinefaytmtse. lpfis kflltje ef var.riablee for PH in ths ini%ial aaroeaing thast hma the 
meat obvions barrfag wmlci ba p8, tompsmtum, eJclW&~t~ ant: Ri&bx gatantie1, ,wMI t 
wonder hau mwh uork bnar ‘Men der,r Imead on the sriginol ecrasnin# of Actiaoqqcetcr 
nmuT~time aa nadirs. which em not apbianl la three +laeontarJr tamma far the .rajorl%y of 
.A& iwAy86tQ8* Bars arg~in, 1 think this CQPf,d only be tdidatod bp seana of II prior 
mcormtructioa ezperimmt, $0 to spak, la which rs gm~g of 4 fmt dorm eaItPrss which 
represent the thIngo that pm vant to sx.slsdo are rc\u~ thmu& the 111111 to tet la f&a% 
hsu thsp d(l bimr up an&r %lta prartlacrl~u eandition#. Qf ths thiqe thrrt I hmr 
mntimd, X think tsmprm%ure (both hi@ ati low oxtreaoe) end partiaraf?prly M&ax 
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pakotinl aIght ba thfayga that hewe Imm ta 1~orr) extent ovurlookd by otbr innatigatloaa. 
Ts ~rpoanr212lah mctt thu sama thlnig it wdd s*am tlrr I, thmt I roa2d p2nm m1~t sarphmia 
on thlald~ nbmlt w&em tI89 lBlkF(laa2 kmbltatr af Aotl8u~c*tes 4Fe* It wm2d SU%1 to 
mo t&d thu ogtim2 habitmtm am set tha plrscl raw W lock fsr WY, dlrtlnctlve, totlve 
l nw?lrr of Aatlnorgcrrtee. fr the Ilrtt plaer thu+u habitstr have b66n vtll vbrtsrd omr 
before, $8 the ~1e6nd p&me they dim aoru likely to be rqm*ruted by fsiru typ~ml 
6p4tale6. ft vould bo I$ thu 2kialta of the hrbltatr vhem the llrtlbmwe of h+ctlaomycstsa 
lmy la fact bs fairly #ml22 rRad rlwm there rry in if&et lm@& ta be dlfflctultlea in 
iaolssting n.ny snit all Is&t ‘I thiak em rseuld hm th6 wart lihu2ihood crf plcMryg wg ip~w 
foras slnp2y bwawo the bulk of wrk so far ha beata dsas with srdlnanry fiafd nnd 
erdon ~olla: 01~ ama iaagina au& thing* ma amour** , aad umd*, nm-3 ‘Inkelssd+ 4bnd river 
nlnters ate. 1 rhmld rfa~ think that in liafh pmmdm66 it al@ ~622 ba wsrrthwblla 
nuiug prcblll&luarg I#&66 uariabat carrturu to&kniqu~* vltih or witbut cs~~tltien fr@w 
other bmt6rla aa a pnlilriranrg k, Elm platiw farr the final tro2rtlsn. I OhiRk this 
rostlea tpf mats@ wuglml hrBttat6 or aralaa glyralologla~l ooedltlonr whioh frrttly ~2osr2g 
repnrrnt ~rrsrgiml hmblMt* amy k mre 1Ihl.y k> girr ytm a wide variety af hithwto 
mrloakod form thaxr with the PII of too tmotic carban-oltmgea stmrcea rta. *lmpZy 
baCA%mu f don't Ewpow dwt bhu ~*iololt;i@~1-*~lo~:ic*.'l aewai~ of thu Rbility te t&a* aan 
rxatic amrbon 6oumo would bi. if y-au eauld, parh~~a , giwb m5 coma u6tion af whit pm 
are uain~ by wy of rxotla arboa ahd laltrqpn aettrtme I sl#ht be ir R better posltloa 
to cstcbate what m tlim debt&. ru larpsrtant, f vmld be coac*rMd Rbarat v&&At 
fraottcla of ytsur cuZtur+a aa% cumlw thma& PIB uwh mdist. fn smaa 1 kmvc ae )Ktlw~ st 
a21 te pi& vlth ym ~kmt tM8 aspud of ~ra~dare. St de66 aeum llku m vary WQrthwhils 
idtm but 0150 t&t vm2d k wauvhd dmugeroua to aae RI a barrlc*t for all emeta rgltr, IO 
to auerk. 

Aaother app!Ymoh to this qU%8tiOn Qf &8ttim#j a$'WG+i~%it6d tw8 OtQgt6 to !-se sod oaks that 
w ti6 la with tb th6orrtiem'l 66 weIf 16 swmtfaaa2 lagqmm$haa QIIQ, tbt 16, ia nw 
wap vhmt ona la 2o&lq Ia' amy ba Asztlnem,jmtsa dloh br6 nt the pm6ent tlu warltfve 
to the major mtibietiet Ia which ~zvtr, pnasntly ham ao iatarmt rrnd whit& ~er~r br 
ueaaltit~ ash ~21 to 6 mmb6r of t&e athm watlblotlc6 whl& ~6 net chrrmotharnpmMcn2ly 
uauful. ltow aueh nrultiply *rn*itlva wgmlaar right t&erarb be axpwtcb$ to Ita** bQ*n 
a2natiy l creunsd for their prodvrotlon of thu mtlbiotiea to vhiuh they am seaaitfru. 
tf thuu thla asnonud #map ~lte then fou8.d to haape nntibiotia r~ti+lty it wmfd be a 
ruasoaablu ~rwuwtion timt thlt MI a nw aotirity, hlf, of CourIQ* it’s 6racb aLor% 
dlfflault to screwa for a rar8 orlbnrrlag which is 4rm6itits to a girt mxtlblotia than 
it lr to SOruQI for onu which will br nrl*tmat to it. ?I%* only aalg&y%ff 610as that 3 CABI 
smke an thla poiut mold br to tmka aamntafl of rush drtustion ~rao*durer RS the 
r7arginAl aurichmunt t%ahfaiquu appllsd mrr 01 lea* in &WV&c** in GM& IlnltlR$ lrr*l* 
of t&e inhlbitisr(t iantibiatims an trtird eLlnd omi then @ym* mftsr the 01~68 which RgwA2’ k3 
bo csrahrt lahiblt+d er perbape were uffusrtlm2p #+ rrpllc* plating twhulme whlah 
wuld l nabl* on8 to aere*#& fair2y %a@@! mmbsra @i mqgmisse #p&ln6t !k rather lrrg6 
eurier of mt lbtotiaa. I km+ la alad her* the awm118 which Y~~annn tbp6rted amw tllee 
;rvo irr the us8 of atru~toaycln to iselsts rtm~tan4yciu-produ4tnbr: wgmim*. C6QW!~U~Y.p* 
orgmniama vhlch slco aeaa~tira to etr8ptomycia wou2d hmdfy be ilsxseroted to ~rodua6 it 
BltBaqh S vmld knp it in aind. Wtsdola -ad othurr atament on qn ar6paniim th8t they 
p5cked \rp which cmducea hTdrox#stmntoqain nnd aetsrt’hr2raa arnprars ta be wmitiva to 
it bat 3 think this v6u1d bra aor?rthtlrqe: of Rlk%lAR~Jt. This apprua~h wmtld only lw reaizmmblr 
tf the pmliminnry rcrecrningt md isolation beats fire ok a*glIg:!blar frnetion bf the total 

wrk iltYQ~+Od mad if tk coaaid6rmtion of uh*thsr the sr~snltm io ~ro&Win& an rr2mmdy 
hrovs nrttiblotla rrpmaenta ths mst troublsrom bottlrnrck ia the proceF?nr%. 
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fn viw lof the breadth of the diaau*aioa thnt yea pnsratad ma with from  this fin6 
arsai~mnt I think it al&t atllf be la plrsce for sm to w&m acaau @mm1 cowmat 
Aban6 waluntion nrwedum8. ?Q lapnralolr af the whole atoty of a.ntlbiotlc 6~~uuniug~ 
ewe &MO that 11 2-e fnm tioa of k&ilrsomportrr do prodwe ~tilbiotia ~~bat-nnsr6,16 
that oao &auld be emtreePQly oiraarrrpaat a&mat th+ Bsltarl~ wed for the rrm2krlnmy 
r+Rlmtlon at w glrsn alaton. l iw I re92iss that la tha uar2y days of this @ma t&d 
map16 get nry rapidly md mad toe ezelted &out tsll very fcaat of ~atlbiatlc aatirity 
and Ul~a’t pay cncm& ~ttentloa to ths wtttnl rrarfu2neaa of their wtibiutl@a sa chss@- 
tharspeutic agents. Hovwur, f thiak ona4 ahou2d be rqnaally crotrtlmaa not to 6wiw too 
fnr la tku other dlnction rad w+r2euk ar@tivs goula that ham berm paraud by 
bucm ra they nppucared l up+rftaially a06 to fit tk stnndrird crltaria. 2 think 1’21 
m tar foret fma*rirq P4lahsa2 ~idelbaxc& la a laatnm on chmtotbrrspy t*22 us tbt hr hQd 
in fact tri64 aulfarib3aidr bmk in lYl8 are 9t ohenothfrslpmtic rqguit lar a rmatine 
wordy ~5’ aZtbtqgh SOPIQ BUitibacterinl mztifity hsd besa adted at that tims it we 
njeatad kwmw@ it v&a rust th* uwt cf *in&-abat ‘~a~csel;~ im r-21 Blc)a%s thet Xhrlith 
ki gr~aaribed aa the @al af chmW3therapy. Bkseh fhs mme thing hsppcmd ~gtsdn 4th 
ra+pherana in the treatnnat ef tynhllla vkmm thare vm the 1% ctf m om twenty er thirty 
yuerr M tveen tba fir+6 obrarmtloa that $6 hai Cham~gemtle eetlti ty but WRS rsJwzted 

al.2 that long time for dmt pow appear to ba extraneanm  rearms, there reamma belug 
r>riaolpa22y the sits of tie* doat la absolute ten6 rather them ia mOation to toxicity 
that vat nmded for 8 ewntlre rffet. 1 thbk oat kern to kmp in m ind too the fact 
of history tat the m2fognmldrr ar6 alao rather considrrably satngoniawl by l ~rwa rtnd 
t&&t sgaln It is e qumatltutlvr qa66tloa that thsy hare bass vrry rf?setira d1s ohsnro- 
tkm ti3p6uttc aapranta. 1 ww&la slam keep la stnb that penicillia hsr B aisll.sr bindlag 
cna~ci ty, that thiauapaoity ciooa iwwmerrr vary aanaidarzltb2y from  cm8 alnor variety of 
~aicillin to fmother. This r?+rIwm* auglr;csrtrr rrt point for bha strcr+nln(h; p~o~rma, m m ly, 
to look far deviant ~84 pm&wtt or dwiaat matlblotlcra in trrmu of juut thir twit, thm t 
is to gay, if yatr hnb jwt pi&ad up .sn aatiblotlcr thplt mu vary dmsimbla in term  af 
taxlaity nad its & yltq nntqonlraa it won2d sot be tgs much ta how th&t ym m ieht 
find noblfia~tions af it which wou2d k leau laflnanssd by ths F?WSC~FC sf awua in tku 
eaeatu6b. 

%12 in this 6mIaatlan rmblam, f vou2& first cueatlon vkat klBd of skati5latle ym me 
lo&ln~ for. ?bu if ym’an gelng te yet ~12 of pur m  on thu abjeattm of fladtrag 
SOPI arsftil broad *pwtrwa m tlbloticr*, than tke rart crf ag toazaeata will ba af little 
urns. I ca.sat help fw'llsb: hiwwer that ub aru golw to ba aem asd mara dlacaonrmed 
about findlay; mmy m m  af them. %My ar6 mwmaly in the first plaeo. f musat umber- 

atlsnd how they m m  0x1 st bmauta I m m  Just acared. that my aubatasm  whlcrh men be am 
aen-toxic few higkw farm  *a 16 nun~cirr 421 ia fast ftsd ramutblr4a: la coarlborr nrwsw 
the great dirarrity of ri~re-or~laai that it dorr in hat attudr, If w onl;v k#ku scmlu 
of the theumtim2 larforlnrrtloo %a to bm this diaerlm lm&lan umn br rniarde, wa veald, of 
COW-6U 0 k oa u much aoundsr b~ria for leeking fbr ame like thea. 

My own @amu, land of coura~ 1 t la sot R. ++ry vrll informed 0-e vm2Q be that thure vi22 
parImps k c few more Xa#Iqy bruaka of tblr kind Wt that W @  dtre rmlly goll# to hem to 
rs2y m m  a.nd a9m uo iatlwr acorn rpsals~llrdl thampy far lncilridm l 4isssa~a. F m m  
thst pint of view ths &reatret vrskswcr of the rer6u,sirrg jwegma6 da inrtiaetsd h6re 56 
its te2lrcwm on A ai@* Met or&udu*l for thr pr*fiRi?&Wy datezaaintstiaa rnnA ~?+incs thir 
la somathlag vhich probably maat cmmmisa m m  dolag, ywkapa it xottXd he tbu m m rt 
thing to 130 to en~hhrlsc, laolltiplylrbg ths tarts ozi Ed wider m rtaty af orgamlfmu. Bert8 
-aln, f think of rcomathiag vhem ruglias platlrakp- my be of aav~ %a8 beemzm it wsold 
seem to ns it vould not ‘br too diffiault to tl6a bh6 ARtibiC4tiQ broth a* tha beme for a 
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